 figure S1 .Map showing the isodepth contous of the upper boundary of the subducting Pacific slab and that of the subducting Philippine Sea (PHS) slab.
 figure S2 . 1-D P-wave velocity model used in this study.
 figure S3 . The definition for the maximum ray-azimuth gap angle (MRAGA).
 figure S4. Trade-off curves for the norm of 3-D velocity model and the RMS travel-time residual for different values of the damping (a) and smoothing (b) parameters.
 figure S5 . Map views of isotropic P-wave velocity tomography at different depths.
 figure S6 . Map views of P-wave radial anisotropy at different depths.
 figure S7 . Results of the checkerboard resolution test for the isotropic Vp tomography at different depths.
 figure S8 . Results of the checkerboard resolution test for P-wave radial anisotropy at different depths.
 figure S9 . Results of the first synthetic test for the isotropic Vp tomography at different depths.
 figure S10 . Results of the first synthetic test for P-wave radial anisotropy at different depths.
 figure S11 . Results of the first synthetic test for P-wave velocity and radial anisotropy in vertical cross-sections.
 figure S12 . Results of the second synthetic test for the isotropic Vp tomography at different depths.
 figure S13 . Results of the second synthetic test for P-wave radial anisotropy at different depths.
 figure S14 . Results of the second synthetic test for P-wave velocity and radial anisotropy in vertical cross-sections. The numbers beside the arrows denote the optimal damping and smoothing parameters, respectively. This figure is generated using GMT 4.5.3 respectively. Hence, negative radial anisotropy denotes P-wave traveling faster in the vertical direction, while positive radial anisotropy denotes P-wave traveling faster in the horizontal direction. The scale is shown at the bottom. The other labeling is the same as that in Figure S5 . This figure is generated using GMT 4.5.3
(http://www.soest.hawaii.edu/gmt/) developed by Wessel and Smith 59 .
7 Figure S7 . Results of the checkerboard test for the isotropic Vp tomography at different depths. In the input model, isotropic velocity anomalies of % 4 ± are assigned alternatively to the grid nodes. The black and white circles denote low and high velocity perturbations, respectively. The scale is shown at the bottom. This figure is generated using GMT 4.5.3 (http://www.soest.hawaii.edu/gmt/) developed by Wessel and Smith 59 .
8 Figure S8 . Results of the checkerboard test for P-wave radial anisotropy at different depths. In the input model, P-wave radial anisotropy of % 4 ± are assigned alternatively to the grid nodes. The black and white circles denote negative and positive P-wave radial anisotropy, respectively. The scale is shown at the bottom. This figure is generated using GMT 4.5.3 (http://www.soest.hawaii.edu/gmt/) developed by Wessel and Smith 59 .
9 Figure S9 . Results of the first synthetic test for the isotropic Vp tomography at different depths. In the first synthetic test, the obtained inversion results (shown in figures. S5 and S6) are adopted as the input model, and random errors in a normal distribution with a standard deviation of 0.15 s are added to the theoretical travel times to form a synthetic data set. The other labeling is the same as that in figure S5 .
This figure is generated using GMT 4.5.3 (http://www.soest.hawaii.edu/gmt/) developed by Wessel and Smith 59 .
10 Figure S10 . Results of the first synthetic test for P-wave radial anisotropy at different depths. The other labeling is the same as that in figure S6 . This figure is generated using GMT 4.5.3 (http://www.soest.hawaii.edu/gmt/) developed by Wessel and 12 Figure S12 . Results of the second synthetic test for the isotropic Vp tomography at different depths. In the input model of the second synthetic test, the velocity variations are the same as the obtained results shown in figure S4 , but the radial anisotropy is opposite to the obtained results shown in figure S5 . Random errors in a normal distribution with a standard deviation of 0.15 s are added to the theoretical travel times to form a synthetic data set. The other labeling is the same as that in figure  S5 . This figure is generated using GMT 4.5.3
13 Figure S13 . Results of the second synthetic test for P-wave radial anisotropy at different depths. The input model has a pattern of radial anisotropy opposite to that shown in figure S5 . The other labeling is the same as that in figure S6 . This figure is generated using GMT 4. 
